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(54) CEMENT ADMIXTURE AND CEMENT COMPOSmON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cement admixture which has high dispersion 
performance and exhibits stable dispersion performance regardless of the lot number of cement, 
and to provide a cement composition containing the cement admixture. 
SOLUTION: This cement admixture contains a copolymer (A) and a sulfonic acid-based 
dispersant (B) having a sulfonic acid group in the molecule at a ratio of 1 to 99/99 to 1 (wt.%) at 
indispensable components. The copolymer (A) has a constituent unit (I) expressed by the 
general formula: YO(R10)nR2 and derived from an unsaturated (poly)alkylene glycol ether-based 
monomer (a) and another constituent unit (II) derived from an unsaturated monocarboxylic acid- 
based monomer (b) as indispensable units. Each of the units (I) and (II) accounts for >1 wt.% of 
the whole constituent units, and the unit (I) accounts for <50 mol% of the whole constituent 
units. The cement composition contains the cement admixture, cement and water as 
indispensable components. 
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2003-212624 
[Claims] 

[Claim 1 ] Acement admixture comprising a copolymer (A) mentioned 
below and a sulfonic acid type dispersant (B) containing a 
5 sulfonic acid group in the molecule as essential components in 
the ratio of 1 to 99/99 to 1, 

wherein the copolymer (A) comprises a constituent unit 
(I) derived from an unsaturated (poly) alkylene glycol ether 
monomer (a) represented by the following formula (1) : 

10 YOt^OlnR 2 (1) 

(wherein Y represents an alkenyl group containing 2 to 4 carbon 
atoms; R 1 0 is the same or different and represents an oxyalkylene 
group containing 2 to 18 carbon atoms; n represents the average 
molar number of addition of the oxyalkylene group and represents 

15 a number of 1 to 500; and R 2 represents a hydrogen atom or a 
hydrocarbon group containing 1 to 30 carbon atoms) and a 
constituent unit (II) derived from an unsaturatedmonocarboxylic 
acid monomer (b) as essential components, 

the constituent unit (I) and constituent unit (II) each 

20 accounts for 1% by weight or more in the whole constituent units, 
and the ratio of the constituent unit (I) is 50 mole% or less 
in the whole constituent units, 

[Claim 2] The cement admixture according to Claim 1, further 
comprising 1 to 100% by weight of the unsaturated (poly) alkylene 
25 glycol ether monomer (a) represented by the above formula (1) 
relative to the above copolymer (A) . 

[Claim 3] The cement admixture according to Claim 1 or 2, further 
comprising 1 to 50% by weight of water-soluble polyalkylene 
glycol (C) relative to the above copolymer (A) . 
30 [Claim 4] The cement admixture according to any of Claims 1 to 
3, 

wherein the sulfonic acid type dispersant (B) containing 
a sulfonic acid group in the molecule is a compound having an 
aromatic group. 

35 [Claim 5] The cement composition comprising the cement admixture 
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according to any of Claims 1 to 4, cement and water as essential 
components . 
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S ; «*JHKF* 1 3 o^7y^-/H;M^S2- 
1 8(D7/U^rUyt^^Kirl-5 0 0^/U#AD£i±fc 
7^3^r-> W!i) 7^l/y^!l3-;u<[: (^ ^) T 

(#y) xfi/^yn^Ky^^^y^h, 
y) yp^uy^yn-^/^^^y u-h, (tk 
y) i/y^y yi^e/ y t — v^<o^ 

-3^2 — 1 8 ^>7y^Uyt^V Q^rJlsH 
tomm ;^^7; K*i:«»fli**2-l 8CQ^/y — 
/KXte^lft^O^y /Ucp^D^e/^ 2 — 5 0 0 cO;K 
y7/U^rU'y^!i3^/Ui: cD/n- 7 7 ^ KSo 

[0 0 3 21 hy^f uy^!i3-;^ (^^) r^y 
(*y) xfi/y^y 3 ^ (^^) r^y 
u — 3Ky tr u>-^y jyz? r^yu 

— (^y) ^^u>-^yz3— <3K y ) ^ot o u> 
^y^z-yu^ (^>$r) r^yi/-^ (^y) tjis* 
i/y^y^-/^ (y^) 7^y w-M;^f 
t-^v 5 (^^) r^!iu-K hy^f p^/d/^ 
yhy (^) 7^yi/-h, hy^fo^yn/^ 
^ (^^) r^y \y—bm<D^m 

y^!i3^7i/-F?^ (^y) 7^1/yi/y^ 
-/u^vi/- ; tfr^/u^/u^^— (^) r*y 

yU^yU^;^— h % 2- (>^) T ^ y n ^ v^zn^yu^yu 
3- y n^i/^n tfyu^yu^^ 

— K 3- 7^yn^y-2-tKn^y7 p n 
t°yu^/u^^— K 3- y n3f 2 — t: 
Kn^y/^n tVu^yU^^ mxiyUir. — ^yu > 3 - 

^) U o^ri/- 2- t Kn+v/^p tVu^^iX^yU 

^^^^ai— 4- (^^) 7^y D^v/^y^yu 
(>^) y yur ^ K^f^x/u^y^ 
O^) 7^y;U7^ Kxf/u^/u^y^ 2-~*?-jv 
yusi^x/ufr^m 7^yyu7; K, 
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>t&;y^yu (y*) yyur^ K^i SK^fiSftHE- 

Kil^f a ~y ^Vl^^l/>\ tf^yU NyU:r. 

>\ p-^f/Mfi/y^^fSSii, 4- 

y^^v?;*-— yl^ty (y^) Tpyu—h. 1, 5 

(y*) r^D^F, l, 6 
^-y-^v*— (y*) r^!)^F^r/^> 
^t-v^/ (y*) r^yi/^hg;^^ ^ 

y:/u>\ 2-y^y^-l, Z—-f9*J=*ls* 2-^n 10 

[0033] V/uts h\ (y^)r^y 

A'T/MM'TSK, N-y^n— yP (y T ? V /VT 

^ b\ n, N-^y^y^ (y r^y^r^K^o^F 
y/uSfer^y^^/K (y*) y yu^y ^yt-r^ y 

(y^) 7^!l/Ug?v 5 y^T^//Pt°/K (y*) 20 
7* y yug^^yUT^ /xf/K tf^yut: o y isl/m<D 

^; hyry/w>7^i/- hifo^r^ h?B; (y 
*) ry^T/vn- /k ^ys/s^u (y*) ry/ux- 
r^^ry^i ; y h^f^/Ky ^^u^^y yi^e 
y tf ^yum— tvi^ #y xf-i/y^ij n — yi^ey f^yv 

tvK y h^r->^y m^-u^y n — yi^ey (y 
^) r y yi^c—^/K 7Ky rc^u>-^y yu^ey (y 
^) ryyu^.— 7VK #G9tf~yWn— ^yu£>5VM3:T y 
yU:r.~ "r/i<m ; 3^y v^y ^y^v^n^r-y-^^D fc°yUT^ y 30 

tf u>-r ^ y -^u-r yr ^ kSl tfy >*y ^vui^n^r-y- 
v-f ^- (^ntfyur^y^u^^r ^ k^) , ^y 
^y ^yuv/ci ^rf->-- tr;*— (v/Votvyr^/^u 

V7 ^ KBft) . ^y^^f/i">o*fy- ( l -zfu 
tvu- 3-r^ y u~ h , ^?y >>y ^-yuv-n^-y-^- 

(i -^0^1—3 -y^^ y h) , /Ky^y^yu 

>>n^r-y->— tf^- ( i -^n fyU- 3 -T^ V U— 
h) . #y ^y^y^n^^-tr^- (1-/Pt> 

-3-y^^yu-h) ^^n^^v^fro 40 
[0 0 3 4] (A) 5rt#e^ 

PKSS*ii\ #J*:tf, * ; y ^yUTyu=i— yK ^yur 
yu=t— yi^ ^ y^o fcVurywn— yu^coTyi-^— yu ; 
>-i£>\ hy^>, is? n-^-tf->\ n- — 

%£<D3L*7'Mk&yo ; 7i? hy, > ^yu^fvu^ h >^ 50 
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[0 0 3 5] ±E*«-&#: (A) S:«3S-#-5fcfttw** 

^; 2, 2* -ry f tr^-2-y^yi-^ntf , ^^r ^ ^ 
yMtfo7y7v^y^, 2, 2' -7/t^ 
-2- (2—< ^/yyy-2 — iM -?xi/<z/MmM. 

yyfo^ h y^f<D7y^ k y /Ht-&ft^¥^*®t£T 

h y A, ^—y^^COF e ( I I ) tKo^r 

v^y ^^^yw^-r^-^ N y ^i^ziTKfD^, t: Kn^y 
(jft) . ^yy^tfvgg (jfi) **<o(iat»isr^i-5r 

^^^/ua^M^^affltt^tu-pixJwa -efflux t 

[0 0 3 6] X, ffi^Tyi-^— yu % ^#^b< ttJIBJK 
^> K, 9l?ni>f/u^— **S/K, ^ h y ^A/^— 
> K ; 7/^y^fn^ h y;l/«©7/ft^*«^ 

[0 0 3 7] Sfe^»tt*-&Srff 5*^^tt, ^v^^yu 
t^H^i:Lt, ^v^-fy^-^^K, 7^p^ 

K ; t -yfywv/f Kn/^t*^ h\ ^ y v^-r K 
cz */ Y^<D^ Y ^ ->K ; 7y t:'^ 

yyf p^ h y^7^t^ : S:fflt\ 50 — 20 
or^iaft-efiffcn^o 

[0 0 3 8] *¥*#(Z>R«;»«— (OiftA*j£H:*Hw Pg 
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X-T^m. (a) 0-«SrS«2S«Uw«D3(H=» 

AU (a) <nmY) tm&it (b) ro^SBSrSJC 

*»Ki£«SA-*-$#ifc. *>5V^tt\ (a) (75- 

^i¥S<^ (b) o— »«r»S»»KHDJHte»AL, ¥ 

( a ) wig !? & ^fif*: ( b ) <7??j t> sr-tn-eftsfc 

-BrT, *n.WP9>mi&*MiL ( I ) ir«fi£¥ffi (II) 

ro it m&k & s m&m *m&Rfc «♦» t^^-jsE-r 

[oo3 9] ±i2*s^ (a) <n&*&mm<oizi£>, 

ffiB£gs?7Kifi> w~?-*^m, **&mffi&Z. JKR«3* 
(MWOK-t- h y y mmwtTK^-r h 

y?A*B <oi&mmtvoRv*v>& : 

tffILTfciV\ Sfcfc, (A) fl^MHI 

UrofcsMa*, (c) <b LT ryyu^/u 

*ySS? (tt) M*^IMMM£«>XV'¥*tt«:Av*S£. 

[0 04 0] XflfMttNfc U-CHt, ^*owaE**-C# 

— /y, ^-^-^y -fen— /K f*?)) a— A-Sfe, 2->/w 

^-y v=f®^ ^J-SV a — A^^fvK 
F/pftySt^fyK 2->/W*7'h^4'>'^/W* 

m-.mmtfc&s mct^^^. ^n**/^, 

^^287^-/1/;!!)^ &Sy>SS> Stf-t 

©t (jfcffiy h y <s>cffiy ><s?* y 
*\ msam, mmrn^rn. m-^^-vs?, **SMSit 
Riftvm. (itttt h y Ma®?* y 
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[0 04 i.l ffife<o&*&<n&m&fr&wmi.£ < »5 

■Cte*lt5»#iblf»«S: 5 p p £ 
t^Sjif*LV\ £f£b<t*0. 0 1~4ppmOil < 
£P>l££F£ L<I10. 0 1 ~ 2 p p m<73$5H, *i>»* 
10 b<(*0. 0 1~lppmfflffiitJb5„ 

^®^^gSrjiV^ffi1-^•^fet tttt, mZ-t£. TIHco (l) 

~ (5) <D^mi>m\f bns, 

20 ^SrTlfTfciv^ 

(2) «KS:7Jxfc«»Ao«tl«SiS^«:tt*««>7IS1$ 

(5) E«=<D^^("SHhM?S-^«l (^^^^ y>? 5^r-y- 

30 [0 0 4 2] JifB*S-&^ (A) li x T?t-fe> 

«jft*»5>H:, 7k^Jg^ffi-Cil®H4«JiCOpH©ia{c||S 
tt*5<rtiW*K, ±0»*U<l4pH4Ki:, 
$f.Wtt<ttpH5«± 1 «t t)*P»t>SfF*L<(ipH 
6W±»®HT'fc5, *S-^S^S:pH7JW-hT- 

<, ±yiff*b<»±pH6*f». $ bizm* L<ii P H 

40 5 . 5%im. t 9*>lt$?*L< lipH5*iSC0$5ffl-efe 
5. S§oT, i&^pH-C'^S-^SJS&SrtTo/tmtrr^* 
y tt^lKSr^AD LT i. *) iSv > p w 

u<, #mti:nMMmt LxMc&mcte* P H6^mx 

&m-&&.&&ftoitmz7/i'# y ttttKfrSHn tt p h 

6 «J:iC|iS-rSyjffi. p H 5 ^ffl-C'^a-g-SJC&^^o 
fc^^T/u* yt4^lS5r?SJtlDU-CpH5£l±{c:|iS-rs 
pH55fcjST-*a-g-Sl^Sr^ofc^{rT/u* y«t 

50 Kfl:*-^tftlfelt4»«>MI|[ ;7^a7; 5 ; 
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(A) 14, **tt<D»*-e*©**ir> ^ h«*WW . 

Miii: Lfc« Keats**. 9 , -> y xwmbimn 
tmmmmwhx&mzitit v-tzztiznv wmt 

[0043] _hl5*fi-&fls: (A) ©ttf^^fit L 

tgpcj tfcv^) Kj;.5*Ky ac^w^y a* 

IflOOO~5 0 000 0i«SISt-fe5!i! 1 5 0 00 
~3 0 0 0 0 O^ff* U< , 10000~1 50000 
tf£<Qft&l.i<\ rw«t5^Sfi¥^^ftw«SHS:S 20 
&Z\kX, i^SiV^^cttggSr^-rS-fe^^HigfP^I 

mzm-tz*'i'*>'&t%kfrmm (b) r±, ^k^a-j^x 
mt\t ± o -c t> e> $ n s wn&K?£ k x t> ± * >- b\c 

^^m^mm^m^^z-t^xt. &**K%&m 
m*m-rziK-&v>>x3bzz twtvw JUttSfci** 

^^SJk ; yr!)-;W/w*y|-7xy-yi — * 
fSwy A* ygfcig^ ; #y ^wy^/UTfcvg? 

tra ; ^ro^a^^gs^maww e>tis. ft, 

htt^^vN=v^ y- K<o^-{c:i±y jZ-y 

itSV^7M4itga^#£;h,5*/ir;>< v Mfc^ftlroa 
y — b<om&ia-±, ^yr^^TD-z^/^y 
SSsiS^, ^75y*^yyWx**y«, 

[0 0 4 5] (A) b&**\ZX 

m-i-z*j\'*^8t%&mm (b> .btojt^, bp*>@^ 
(a) t^^^^^^m&^^-rz^^^mm^- 

»m (B) iWttffi^^v^fcio-CftaiJSlJtapfH:** 50 
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5tfS. 1 ~9 9/9 9~ 1 (DiBmfiW*. U< , 5-95 
/9 5~5©»!J: L< , 10—90/90- 

1 0<OffiH4'J: 9#SUV\, ft, 2«®«±<73*S-g-fl£ 
(A) *>SV^W:2a««±«)^4't^/i'*V»»Sr*- 

■*-5^^*vSt3R»*3W (B) SrfiffflL-Ctiv^. 
[0 0 4 6] ^ZtWiD-te*^ hmftMte. !&Ml$.-ftXfo 
(A) bft : **>KX/U7fi>>&&&m-tZX,l' 
*>-WtJi&Wim (B) £Jl*Mc, S blZ7*.t§&tf V T>V* 
u^^yn-zu (c) S:JifS*S-a-#: (A) K*fLTl 
- 5 0 r £ Ll >. J; <3 ft £ L < (4 

2-5 011%, $ P>tw$f*L< 142-4 0fi*%, t 
!9fc>lt»4U< 143-3 0*a%-efcSo zk^te* y T 
y^uy^y=-/u (C) «:fctft5r tfcitJ, 
/W/i^ay^ y— f-^-fe^y YWu$M<ny— # try 

■So 7K*§tt#y r/pdruyi/y =— a* (c) o^rsas 
iS*%*®ro*a-(-»4, !7-*try^-^ (Dft±%)Mfr 

[0 0 4 7] X, TK^tt^y T/u^u-y^y a— 

(c) fc^-t-s^-yr/udruyg/JJ, «*«fl8t«« 

2 — 1 8<O3j-^riyr/UJrUySc0 1 SX(4 2SW-b^?M 

**JR J ?-. ^*^«fcl~3 0<DT^^*XI4 

7t?y7/u#uy^!)=-yi' (C) W^-=^->Tyl'^-py* 
©Wfflll: LTI4, 2-1 8©«iiSiaffc3 
2~8W|5gli4S»*b< , 2~4<D«EHj»S.fc 
§e>i-, *tttjK!)7/^yy^!J3-^ (c) 
i47K^+t-efcsc:^/J5^r*fc2)r i*»e>» MzKticoS 

f-wyS*^?>t tx^tf ^ t iOWt L< , 5 0^e 
^%£l±^=3f-v'if uylffcsr i:^4 u 
<, 9 0^-yi'%£A±i{iS^^v'^5 1 U'>-S-eS3-5r 
6 3 tC»*b<, 9 5 ; e/u%WJ:/4S^-=3r'>^^U'>'S-r-fo 

51 L*&I4|^— T'fc o T t> fe S V >(4^/i o t i 
<, ^^->T/U^U'>'S7J5 2SWi:W^-g-^7<D^ffi-C-& 

^aa-e*»sas, ^^^iur»4, i~22## 

*L<, 1 - 1 8/4*4; L< , 1-1 2#££>lc:£f 
*L<, l~4^#(c$fSLV\ 

y7^l^y/!J3-^ (C) (Dip-^T-fiir LTI4, 
5 0 0 — 2 0 0, 0 0 Oro$5H/4S$f^ LV^S, 1, 00 
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0-1 0 0, 0 0 0<O«SHri 5 «fc B#£ b< , 2, 000 

— 50, ooo <o$&m& £ b sr£f £ bt \ 

[0048] jaf^saa^^sUiW^-cfcSTkiett^y ryu 

^ruy^!J3-/u (C) It AttWlwtt, -tfy-^^ 

y/ya-zu (c) li**te"e*>*w tMStfcSr £ 
*tPwt^#*L<. 5 0^/^%«±^^-^v/^n^u^ 

(C) &/Hl*Tfc,fcV\ (6), *5g9J<Z>* 

OTK*tt*y T/u^u^^y 3— (C) d:LTffiv>^ 

[004 9] ±E*»tt*y T/^l/y/li 3-yu 
(C) ft, _kE*S^# (A) ©«3S«^E-&bTfcJ: 
V^s, (A) Sr»3t-f-«IIRt2: % ±fS^Fi&fP (# 

y) T^^UVi/y n^ux-f^^tft (a) k± 
E^ftft*/*^*^**^***: (b) tSr^^i: 

uT^tf¥*#j«»a*n-. *®t*#y r/u^ru^^y 

3— yu (c) , *t>^tf«WS4fc*iK**i U"C*a-&RJtSS: 
tT5tt^«toT, (A) tTK^tt^yryu^r 

i/y^y^-zi, (c) fcfc^Wi-S-fe^h 

[0 0 5 0] *«W-effiV^b*LS5F«a» (^ y) Tyu* 
Uy^!i3-;ux-f^*t* (a) tt\ ry/PTyU 

ft: (a) «Stt**tW-t-Sft-&«S:ttJ*«K 
iB*«#»bn8. (a) 

<o^gij£i-£#y r/u^u^^y 

Id, i*j*«-C*Stt**(*: (a) OTI*!17/^1/ 

9, *ate±E*S-&ff (A) <fc7RSt£#y 7/^u> 
^y=2-/u (c) iSrtttSt^yh«ft«IS:#5d 
id*-?**. (a) ^«jg<&BRfc:»J3E-t-S# 
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!l7^i/^!la-M ffl*«£tf***j[jS^<03Ky 
ryu^u^^y ip-b, sKy-x^ui^y /u 

^^?y jn^u^^y truz^y *—/i4#<di&&ic 

*»fe, RsKy 7^uy^y 3— yucD^Ste, Stezk 

fift: (a) O^ifc±0 5, b 2 «S 

ac©w»?it48. *fi^ (a) <onwk 

\Z y SbK/toStttfy Tyu^rUV^y 3-yu (c) £E 
10 ^tt{)J:<, E-&-r**»teatfy 7/U^uy^y a — 
/u (c) M^jattt'b-c^snTv^fcTKSttaKyr 

(c) km— T^ottSio-CV^ 
[00 5 1 ] ft, *fi-&S«S:«5B^«v^^:ttfn 

(*5) TyU^U^>/y 3-yUzn-^y^y»ft: ( a ) 

^TK^yT/^uy^y^^u (c) iSr*tp«fiS; 
f^*tft (a) tc^j-i-^TK^tt/Ky ryKuy^y 

3— /V (C) 6Q#J^Ji:0. 5 — 5 Ofi*°/o^jgf^-efe^ 
20 J*. l-4 0ti%^K, 2-3 0li%iJJ;!) 
#SU<, 2. 5-2 0li%#*e)i:ffSH.\ ^ 
fc, zK^ttTKy Tyu^rU^y 3— (c) <7?flJ^5 

«TLt*l^# (A) ©#**a*«Ti-*fctt,' #* 
[0052] &mm<o±* v hafpffjtt, 4fr^j*#-c* 

(A) t5^f-*^^^*vttatSr^-t-5^^ 
afc^BftSR^tWH (B) EWMc, SfeteiE— « (1) 

-c^Stts^iSfp (sKy) TA^u^y 3— yu^— 

30 yu^^*^ (a) Sr^S^ff (A) MUl-lOO 

oofisro, se>i:ff*t<H3-90li% toto 

it«F*u<f4 5 — 8 o*jk%-efc*. (*y) r 

yl/^rl/y^y n^x-f/U^Mft (a) Srt^T?" 

yUjn—vvi^^Srf*: (a) (D^tt^ 1 fifi%^^cO 
40 ^U<?t<. 10 0li%S:«i5i^l:tt, ir 

^ia?n (^Ky) 7/^uy^y n^ux-f/^*tft 
(a).tt. =&m&i£ (A) ^S^tcffl^fc^fiSfp (tK- 
y) Tyu^-u^^y n^x^r^^fff (a) , gn 
•b, (a) (i) tm^it^mu 

(/Ky) 7/u^-uy^y 3-/ux-f/u^M* (a) 

ir, 2SHgW±co^FiafD (/Ky) 7/^uy^>jn-;i, 
31— ^/u^^LSft: (a) «r/Hl*-Cfc«fcl\, 
50 [0 0 5 3] iE^FtSfD (/Ky) T/U^rUy^iJ 
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^-T*%mmft (a) *s-&# (a) <omfflk\z 
ia^-LTtiv^s, (a) srKie-rswfc, j* 

^•i: vxm^^ttma (^y) r^uv/ya-zn 

(a) (A) iC*tL-Cl~ 

1 0 OM%««LT^*l*j£-C*&R««:flfit-*-Si 
tKioT, (A) EJtfM~, ^g&fo (#y) T 

uy ^ y 3-/n-f^f ift (a) 
IdJff Lt l ~ 1 0 0 p< y h Sfrffliajft 

(a) d*, *g-g-# (A) lc»UT2~10 0li%a 
@LTV>5B#.6/J5J: 9»*U< , 3-90it«/oaSL 
T^5>*£!9*<S&te#*L<» 4~8 0li%atLT 
V^^^t <9t>\?tfT£.V< . 5~7 0li%at Lt 

T/I'^-Wy^!) a-;l,x-f/W**ift (a) COJt^ 
1 fi*%*»«3»&l=B:, !7-# try ^<Df6]±#Jm^ 
^+#ift!?#;£L<#<> to*, 100*fi%Srig^ 

<*V\ «, (A) Sfefc^IMn 20 

(dfy) T/W^yy^y A-ai— 7Vl^iJifi<$: (a) 

zm-&vxi>ii<, m&-fz*ma (#y) TA^uy 

^!) 3 -;l,x-fymif): (a) tt, *fi-&KJSO# 

fiflr^t vxm^tttm (#y) r/^u^y^ 

— /I,*— ^/UJMlifle (a) t-fco-CbJI&o-C 

[00 54] *$£W<7)-t* y b&ftMte. 
3*fi-£# (A) t&*<P\zx/u*^mm$:ft1rZ>x/i' 
*ytt*#*fll (B) SbK±l!*»ttJK!>7 
/udrU^^y =>— (C) £#=fi-g-{fc (A) (C^LTl 30 
~5 0li%tfU /3>o, JbfE^gfrFn (sKy) T/U* 
l/y^ya-yUx-f/H*!* (a) 

(A) lc» 1 1 1 ~ l 0 0 5 ; i l: J; 9 , 

[0055] &&m<r>± y y h mftmto&MsSWtx-i) % 
(A) t^tpt'^/U^y^SSrW-rS^/w* 
yS&5R#8:#J (B) BLfl-K, $blc±IE7K^^yryu 
druy^lln-^ (c) -St*S-£# (A) i:»Ltl~ 40 
5 0ll%^tL, A>o N ifS^Fta?P (dfy) T/udf-u 
y^]j3-/H-t;HW (a) (A) 
KttLT 1-10 0M%^#-^-5#3§!l!<£>-fe> y hi® 
?n#l£#5fctf><a.kl2*fi-£-#: (A) «5«fSLv*«ift# 

»»4» ±ia^«s?p (*y) r/^u-y!/y=-/n-f 

(a) i:±g2^«&fr^/*^ygf!*¥fi#: 

(b) tSr&^Ofc^t L-C^tf¥Sfofc»eWM-, -hfS 
*igt£#y T/u^-wy^y (c) Srt^tpffijse^i 

y) T^JrUy^y 3-;Ux-f;^#lft (a) 50 
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(A) l;^tti~iooil%atLtv^ 

9. (A) , *m(B (5Ky) T^l/^Ja 

-Ax-r^S¥ift (a) &tf7k*gtt#y r^yy 
7y^~>v (c) ©3rit#«r£tr»J**«rf»$ 

Ar*:/mX&*M (B) SrjSiD-T^r i:twi<9, #3§!H 

[005 6] *&W<n~t* > hftftJMtt, 

(a) t^^z^^^m^^m-r^^-^^mk^ 

*8H (B) irSr^jsg^-i: LT^-tftjO-CfcS^. 7jt?g 
y h»fDJW«>^ft#£ L-tfef 

^ft&m&w (a) t^^t-^/i-^y^ssrW-t-?)^ 

^*vSfc5R^*JW (B) tSril-g-bfc-fery y KjgfpffJSr 
«*OLTfc.fcl^U (A) kft+'pizx/u*^ 

&tm*&-tz***>'m&ftmm (b) i^asam 

LTt>±v^, -tr* y h^fn3>l<DgB#x<D^^t£?g{&<a 
,&*»<b, -fc>y bmi&to<oMm<Dm\z^ (a) 

(B) tSr*]*k:ai*pi-s X, -fe^yh 
K 7 -f *:>\>? /ko J; 5 S:^-* * v ^ir * y h ffi 
»ftftLfc*t^ft (A) ilMWCUfc^f 
}3^^y^S^#-f-5^.^*y^^^iJ (B) tSr 

[0 0 5 7] *&W<d±* y hil?n^Ji±, 
» % BP*>-fe^y h^^*^ro-fe^y hart*-^-tli£t^ 

[0058] ±ia*«*4iaj**©+-ei±, *wtabH-w t 

9 , ^-fe ^ y ha^ii, *^BJw-fe ^ y h ftjfnm , 
•fey y hSt/7KSr^J5S:^t LttA/t^5„ ;©i5 
&irp< y hm^li. UV^3feSfc»l»<o 1 o 

[0 0 5 9] J;|S-fep<y h|aj&#»lc:j3^Tteffi$*t5-t: 
p<y N t LTtt. ■ mx^tEMfiW M^fi, Jff/U h 9 y 

t/^-n^wisr/u* y ^) . *iB^t>yh (Kjp 
•fe^yh, yy^-fe^yh, 77^7yy a t>y 
h) , fifi^^yKt^yh, 7^5tt^yh, 
jgjis?-fe * y h ( i ^ y y#-j§s?tt-fe-p< y 2^y 
y*-iiS!tt-lr^ y K D^^y^t^ 
h) , hffi-fe* y K fflJf-fe^K iS^S'i-fep' 

yh MS«*»S!JS#'-fc^yh, 77^7y-y a S^M 
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[00 6 0] > HBflft*bKi3lr^-Ctt, 1 m 

JfcfcttWc«IStt*<, »ffi*il 0 0-1 8 5 kg/ 
m 3 , yht2 5 0-8 0 0k g/m 3 , */ 

t>vnt (iitt)"=o. l-o. 7, »*b<tt* 

ffiTKfil 2 0-1 7 5 k g/m 3 , -Kfflir^ yhl27 
0-8 0 0 k g/m 3 J Tfc/i?;* >- hit UMUt) = 

o. 2-o. 6 s&mmztis «E-&-*E-&*-e*BJC 

y — IWlfrfcjChflcftSa 00 k g/m 3 JKT^)«E 

^^^^ y — K^v>-rnict>^rsjb^fc5o 

10 0 6 1] ±|E-fe:^ v Ma*»»c*5ltS±IE-fe> ^ h 
Wbffl^K^»&Koi>-CHu Wz»Jfett:ftv\8* 7k® 
i?> > h^/Ev^^-y^/w^^ h^lctt/fJ-TS 
BJWMMI-C, (A) fc, #T-*tr 

^yw*v»a6**i"6^/u*^ife*^tfc*l (B) 

w-et^yhit^o. oi — 5. o%, #*u<i* 

0. 02-2. 0%, J:9»*b<H:0. 05-1. 0 

[0 0 6 2] ±m±* V hfiAtttt, ^ Hon y h 
No. fc±fcrftJ£LfcSMM4«:5*U atf^flES&tett: 

— h^>-^ y - h, =y^y-h2Wp 
cru*** h=a y- h) jfUDav* y-K it^ 
jfcjgjBa^y-K atttti&BfcJHa^y — K m 
>t y- h, Bfctttt^v^ y — h«tc#«bt?fc 

•9. ^SEtt^* y— h U7yW2 2- 

2 5cm^$5S<03y^y-h) , ititftl!^;/^ y- h 

(^7^to5 2 5cmHit% V^^cz— fe^5 
0-70cm^ffl(D3^!]-h) , 
^ y— h, tyU7i/-<y >-W^coigl v 5fctbt45:^*$ 

[0 0 6 3] iE-fe^^ MftfiS»tt. 09*.tf* WTKfS 
Set 5 <t 5 ft4**qtfHr;* ^ h»*»Sr$*-t-Si t 
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* 5o 1 -2 2 6 7 5 7 #^*fcfB<R<B*D < 

y/usfeco^y^^-u^ (:/nfc°u>o >/yn — 

T?]);^ (m ^&ft «r^3p 5 
- 3 6 3 7 7-§^«fcia*<0*D< T^yyu^co 

rj/^^y* ^L<rt P - (y*) ry 

T^yyu®? (m J&>feft«#*^fle ;4WfMF4-- 1 49 
io 0 5 6^aiwfB^(^SD<7Ky Ji^uv^y 

(;**) 7!I.W-f/^vK^ (Jfi) t<D&m^ 
ft ; #H¥5 - 1 7 0 5 0 1 &temztSM<Din< 

^•17/^1/^^-;^/ (^^) r^yi/- 

^?>ft-5*S^ ; #HB¥5-4 3 2 8 
(OM^mm. Xti, ^CO^ ; #<^Bg 5 8-3 8 3 8 0 

#^a^iE*<^*p < # y ^fi^y/y ; r y 

Ji. ^x7f/u ; #<£Hg 59-18338 «§-^«frlH 

«6<d*p< ztfy T/u^u>-^y yu^ey o^) y 

fi-^ff ; 4#^aS6 2-1 1 9 1 4 7^ai-IStt(D$P< 

J: 0 ^nt*«^IBft¥*#d*6> ft 
Xtt, -t«>tfc ; #53^6-2 7 1 3 4 7IHMjRlcB 
®<7)Sn< Tyu^ ^r^TKy Tyu^r u>-^y y 

/utr^/umzG-tZTiS}) isT si** u^m&ft 
XT/Htfcfc®} ; #§S¥6 - 2 9 8 5 5 5 ^kfgi-iS^c 

^^d< r^3^>//Ky ry^^ru^^y 3^k/t y yu 

[0 0 6 4] X, JbfE-fe^ v hUfiMfett, AUT^ ( 1 ) 
- (2 0) 5ft4fi^*P(0-fe> ^hJSfcbnJW 

(«•). mt5:iWS5. 

( i ) *»tti«^ : f-4fcjf : #y y /us? (^- h y ^ 
a) , /Kyy^^yyug? (thy i?^) , /Ky^Ky 
m (thy , r^yyuK-^u-f ^*s-&^<o 

thy #M>l&&<n7fimn*si>rt^&tm&Vo ; y tyuiryu 
50 X, t Kn = 3 r>'^-tyU'iryua— x, ^/utfr^r v-y ^yu-fe 
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p hVMryun— ^^(^f^^^t^yun- 
^117^ U yUT ^ K ; 3}fy }?^jUT;U=l~-/U ; v^V^ 

;um<D&n if^mMW <o#m&m^o 

y ^A, ^yUv-^A. -e^v^A, T>"£=-VMs^ h 

y *r*g*>v^g ; -r^^st ; ; 7a; 

-/u ; ^ !1 1 y y*(0#f 7/^-/u ; 7 ^ / Ml (t< 

sfc^jfcvgfc) % v J xfi/yhy7^;y^ (^fuv 

(4) • ffiigffl : ffift^/Vv'*^ mMUk#A'*/ 

j±m<nm\YM ; fifcgys : y * * ; tkkmk-^ h y 

(5) &»^f?&£fl : ssk mwjy<vy^^m 0 

(7) JBK6**?H?&ffl : ^T7yy®, r 

(s) jiBJWifc^^^sRfflaffl : ^y-ty ^/"y s/y so 
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(9) ^-^v-r^^U^^mf&^J : (>^y) 

\s> (tK y ) t^^p t°u^#io^^^y ^^>-t 

3Ky tvK /tf y ^v^u 

b°u^y^/u^c— r- yw *?y ^v^^u^y 2-=^v' 

2-14 cOffi^Ty^xi— ^ — .<7)^-=^r 3/3^ I/y^v^y 
Dtvyf«fo (*y) t^'>7^^ux-f/u 
^ ; *Ky tf U>-:7;xLx^zr>- y^/u, /Ky^-^e 

i/xf 1/ y / x;U7 x x/l,x-f/^^ (*Ky) ^-^r^> 
7y^l/y (TVU^/l") 7!J-/i/x-7^S; 2, 4, 
7, 9-7" h7^f^- 5-^^^— 4, 7 - 
yK 2, 5 -v^^vU- 3 2, 5— 

/K 3 -^^U- 1 -y^f- 3 — /U^CDTir^ U 

x.^^/U N v^xf uy^D yP^r> y/U^^.^y'/U, 

y) ^-^v/r/u^uWBJWBft^^^/^a ; tfy 

y) t^r^T/^i/yy/nf* ^wtm^^^m \ # 

y ^'>xfi/y Kf^7xy- /uxi— TvMJfcB^t- h 

y»7A^ WD) ^-^r^T/^u^r/u^ (ry — 

y^f7D;V!)y8x^f/^ (*tfy) ^-^cisT/l"* 
U^TyU=3f-/uy ^-g^^^^/u^l ; TKy ^-^iy^^uv^ 
•>yyUT^>-^CD (tK y ) ^TyU^UV'T/U^ryi^T 

(10) T/Uxi— yU^^^I) : t^f/Wn- -\ 

(11) r ^ K*»*a*( : y h*y75^ 8 

(12) y ^^^^yu^^^j : y ^ h y :y?vK 
thy ^^f/^^7i- 

(13) &m*toXmftffl:T/U*=.9AX^TV'— 

(14) fv v^^tasii : v^^vuv'y 

yy 3 >-y^K ^>y n-yx^^^a 
tt/Kyv'n^-^v (^^^/u#y ->p^^v^co^y 
/u^f/^n^-y-v) , 7;wtPv/y3-y»* 0 

(1 5) AE»j:fMi, ttSJ*>5V^tt^FttfP/IBJW 
t Kc*^f7yySthy!>A, ^r>yyu-^yu 
7x-f, ABS (T/U^e^-<>'^>'^/U^>'^) , L 
AS (tE^Tyu^r/U^V^V^yU/^Vg?) , TyU^^x 
yu*^— /Ky t^rv'Xf l/yTyU^U (7^x^yU) 
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— ^/i-sE^^x/wjifi^wJi;, tfy ^i/if u^r 
yu^/P (7x^) :x— Tvwy >-®?i^^/uXli^rW 

(16) -erofte^ffiSte^'J : t^^fv'/wr;^-/^ 
XfTD/^a- A^<D#^rtl;:6 — 3 Oj@<£>^ig J£ 

/H»©^-rt K: 6-3 Ofi^ftJWK^SrW-rSJKIIts*; 1 

M^7i/ — A- N Kf->^7 5 V^co^^rtfw 6 ~ 3 
^%jS&<r>5}=f-t\\z. 6 ~ 3 0 eco^^^$r^-f-^ ^/I'Jff 
;^l/yt*-> K£r 1 0 ^e/H^-httAO ^-tirfcjK y 7"^=* 

(17) : JBJffigfc CMO' , fl§J»Ifc^*7VK » 
Jig, fllay. 7^7rA'F, Py** 

m. 

(is) ham : kmwil v *w&* mtw^m 0 

(19) t>oqWJxte«*H : XV ***STA'*A'^— =rt^ 

(2 0) WBM ^m&&« 

[0 0 6 5] ^:ro<ft,W^*B<^-fe> >- h^AP^J m) t L 

e^&OTir^v HSyntffi] (It) l2¥$&-efflVN-Ct>±< , 
l 0 0 6 6 J _hfS-fep< V hMfi£^»-*3V^-C> -fe^ > 

tt\ (i> ~ (4) as^if ?>n£„ 

[0 0 6 7] ( 1 ) (&£5&W<D-te* ^ hmaffl* IkTf^ 

ttbLXii, Oirot^yl-Wlto*!^ (A) \c 
MVXO. 0 0 1 ~ 1 0fifi%W«5H* s *F* LV\, 
[0 0 6 8] (2) (D^^K^-fe^^K^fP^J. St/, 
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Jfl^yt* -> K&^-WJn^t^T- 2—3 0 0 ttjbo Lfc 
■C*>*. i*h (D^-fe^ V h«»3W (A) t 

®o*m&miBMm t ^ga-g-ssit turn 10/9 

0-9 9. 9 9/0. 01t>W^l-<. 5 0/5 0 — 9 
9. 9/0. 1^±9#*L.V^. rcom^tJ-frco-fe> 

y-K t;w7^y UT$Bg-efc3o 

[0 0 6 9] (3) <D*«W«)-fe^Vh»fB3H, <2B«g 

10 a«>2fift^s:^t-t-5ia*-&*»* 0 mrnrnt u-ci*. 

— /HH, r$y hy (*f u>*;**vg(0 s^ro*;** 

<2)<ommM t (vm&mmit t l-c a, 10/90 — 9 

9. 9/0. l <£>$5H;4S£J£ L< , 2 0/8 0 — 9 9/ 
[00 7 0] (4) CDaWBWro-fe^^haSHW; ©(Sit 

m<d 2 f$.ft*&mt-t i&mmtvxn, 

20 tg-fb*yU->?7A, ffiffllfe*/'i'->'7A, 5g&;t;/Uv"7.A3? 

t®ff^&mmt<Dm^mmittvx\-±, o. 1/99. 
9 — 9 0/1 o<ommam^. l< , 1/99 — 70/3 

0<0|5IS^<t t)« : *LV\ 
[007 1] 

30 v\ ft, »tr <i:^p►5OT/i^^pg9, ^o^j 1^114%^, 
[0072] si^]tc*jv^-c, (#y) 7;^i/ 

[0 0 7 3] <zKy T/wdrUVi/y =J— yKD^fi<OS'J 

«^#> 

* « : »*aH£0ftfc LC- 1 O 

: fr&JBlifm (R I) tttttf* (H I TACH I 
40 3 3 5 0 RI MONITOR) 

gltfi 1.5ml /5> 

: mm Bafnmi («) ia. fshodex g 

F-310J 4. 6X3 0 Omm 
t&ft 4 Ot 

[0 0 74] <#JS»**fl:«>»£:*M3e*#> 
H M : B*^-3ttt B o r w i n 
50 mtti^ : ^MffiSfff" (R I ) fettim (HITACHI 
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3 3 5 0 R I MON I TOR) 

£&7k*g$: = 5 0/5 0 (v o 1 %) 
flti* 1 . 0ml /# 

*y- («0 r O DS-12 0Tj 

+ 'ODS-80TsJ # 4.6X25 0 mm 

4 ot 

m S:Waters L CM 1 

&IU# : S%S6Jffll»fW- (R I ) MtB3§ (Wa t e r s 4 1 
0) 

*gf8t?& : mm 7th=M);w/0. 0 5 MfflFgtf- MJ 

»m*>'Se»*»«=4o/8o (voi%) , mm 

fpH6. OirflS 
flftfi 0 . 6ml /# 

ly- (#0 13> TTSK-GEL G 

4 0 0 0 SWXLJ + TG3 000SWXLJ + Tg 2 
OOOSWXLJ + 'GUARD COLUMNj # 
7. 8x300mm, 6. 0X40 mm 

mm 4 ot: 

MM : ^y^u^y a— /usm 

/U3— /l/i LT^ ^ !)/l'7;Ua — (2— *=f-/V- 2- 
T'n^^- l -*->>u) 1 9 6g8. ^AORfSto JSE t LT 
Hf.mcr hy?A3. l gB£ffi&^ St^TKEiJCE;^ 
rtSr^aSfltl&U ^iS#ffl^TT-l 5 0 , C*T-*Dl»b 
fc„ tLt, ££JET-ei 5 Ot^Lfct*xf u 
y*^K6 3 1 OgBSrSlfri&F'SKlJgAU T/I^UV 

i"o ) tt> !);U7/U3- /HC5pt&5 O^eyKO^^-U' 

>2j-3f-v' K/JH^WLfc^&fn^ y Tyt^U-^y 3— ,u 
3i— ^^Zkmmtt (SIT. MAL-5 0i^t„ ) ti: 

y 3-/vx-r^i#i#i;MLt 5 . o%-cfcofco 
[007 5J <M)t«2 >i&a?fh ^.Rtr-T 
u >- ^ A 1= ;i * -7" V l^* SiiSSffiK j£ 

sb. ttaosjtfcMaii \^x*mt-)- v y * a 3 . 1 gB&f± 

-CI 5 O'C^T-ADf^Lfco *tt, gf^EETTM 5 0t 
Sr^Lfc*4^u-^^-dr->K6 1 9 5ffiSrJ5&»l*! 

Hi (WT> M-2£$*-r„ ) li, r y^T/u=— /n^qz 

i$7 5^/KD^^UV^drv' KiJSffAD Lfc^fPJK y T 
A-*U>-^y 3— yum— r/i'^^fifl: (E1T, AL-7 
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5 ) irtttc, mOilSMk LTTkStfetfyryi- 

JfUy^!) 3 ^ (jjf y it^t^v^y 3— A-) Sr^-tft. 

#y r^u^y 3— T-^^mw^nx-x 

3. 2%T*fcofc <> 

[0076] <mmm3-^m^ (a-d *>»U6> 

10 i: LTttiSW 1 -C#&*bfcK*&£jS4fe (M— 1)420 
SB (MAL-5 0£r4 0 OSL i/y^y 
Sr2 0gB^W) «H±i&*, 6 5tK#?fiLfc 0 
£6 StlwfiSro^fST-. iattfbTKAO. 7 3 4SSt-f 
*y$ft*13. 9 4gBir^e>*5iag6-fb7K5ti7k^S: 
SamLfc. il^TK^TK^SA^ 3 0^16 5°C\zm 

wvitm, t?v sum 6 5 . o ttfcRjsassrtic: 3 i*m 

*»i7"CiST ^tttlBIWr, -f*ySlMii8. 0 5 
SBlwL-T^3/i^tr^^0. 9 5 035^1^3— jt/UXT' 

20 5WIB*»»tr»TUfc. -t«J«, 1BWB5I**V*-C6 5 
146 0%T-fco7c„ fWt, ^tto?R^fSS:S-g-SJ^ 

mmzpH7\z*ftsv, *&w<D&m'&fr (a) \zmm 

(A-l) S:$tr«^**ttS:»fc. 
X. *5 y /UT/W3— yUr^^lx^-^-dei/ O 
^e/H^tAn Lfc^^fp^K y TA-=¥ y 3-/n-r^ 
t7^ V *8tV>1&ftm&m<£?aT hifyy-<~ (L 
30 C) t±0S!£U fi-&*Sr**67t<tr^», ttJFttSuK 
y T/U^r uy/U 3— /l,x- ^/WCDM^^fi, 9 4. 1 

%. y 9 7. o%-cfcofco 

t> #s-g-ia^Jti4^?p^y T/uJrU'^i/y 3-/^ 

— =riV/TV y /Wg?= 8 5. 6 5/1 4. 3 5 (fi* 
%) =15. 9/84. 1 (^e^%) , Tfc'ffnS^S-S' 
{*:|j|»«>*yPjK>SS*= 1 . 992 (meq/g) "Cfc 
o£: 0 (A-l) WSfisp*9^SI4 3 

1, 0 0 0, <PfQM#S['£mzZtt-ttmotf9 TJ\r* 
UV^y 3— ^yu^^fi#:wg-#fil4 5 . 14 
40 (%) , ^fPS*S-&^tc:>Pt-f-57K^tt^y T/UdrU^ 
(*!)xfl/y^!)=-/i.) <0-g-*-*(44. 
3 6 (%) r-foo7c 0 

[0 0 7 7] <®5t0IJ4-#S-g-«: (A- 2) ©Mit > 

SB, ^F^fo^y r/w=3r u^^y 3— /w^— ry^^iff 

i L T8S« 2 btlfcRJSfe** (M-2) 4 1 3 
SB (AL— 7 55r4 0 O SB, *!)if uy^JI n-/^ 
1 3 35^-*) Srtfcii*-. 8 0tlc#fiLfc, S^S^Sr 
50 8 0*Cfc»ofc«tj|8-C, iSSMt:**!. 9 7 7tBt-^^- 
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titu -en turned, 4. 5isi; 

L-T^=iyutf^2. 5 6 1 135^1/3— ^ h:/ 
nf^ygfO. 7 7 2gB$:?gA|$-£fc7R*gi££3. 5t 

SrpHTic^fpb. *3£93 (A) 

(A- 2) Sr^tfS-g-^TK^jS^ltfc. X, T 

!i^Mfft^»«:^D-7h^77^- (LC) fcj: 
l/y^y a-^x-f^CM^Ii, 62. 0%, T? 

v /um<Dm&mn 9 7 . o%-e*>ojt„ seo-c, *s-£- 

y /Ug&= 85. 38/14. 62 (£»%) =11. 
1/88. 9 , *^fnS*m^m^C0*/l' 

#>mm=2. 0 3 0 (meq/g) -Cfcofc 0 ft, # 
l^flf (A- 2) «MS¥^^l:tt3 6, 5 00, t 

fam&m-smziti-rttmatfy r^i^^y a- 

x-r/ul#tfl:rotftli5 0. 0 9 (%) , 4>fPS 
<D^mMli4. 2 2 (%) T-fc 
<*t\s*>'&%kftWM (B) >^«f(c:^^*vg?SSr 30 

G-rzx/i-K^mzkftmM (b) r*» TiEcortJigp D pSrffl 

(B-l) yi/^JUifrls&frJ^&T/XSf?*. KJ6£- 

m ■. -^-r-r i 5 o oteaEgD 

(B-2) y ^-y^A-Jfry®^ : jKV y ;*N0. 8 

yy^&sss) 

y— hf*^> 

^•©^5 311 (A, B, C) Wfl^h7>Kt 

p<^h v-Mtsi) , fmitwt vxxxnw 40 

7jc£r/av\ Tiscc>2ajig<7)iB-a'A, sa-g-B t?a y — 
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tftTofco ft, y — hia/fc^^^r,^ y 

S;jSl. 0 ± 0. 3%t^S«iC^Lfc 0 
(ga-^-A) t^yh: 3 20 k g/m 3 » * : 17 6k 

g/m 3 , :8 2 2 k g/m 3 , : 892 

kg/m 3 . *ffl##* (*■#«■/»»#«■ + »#«■) 
(^SfJt) : 4 8%, 7K/-fe > y Mfc (Mfiifc) =o. 

5 5 

(IB-g-B) t^y|-:4 7 3 k g/m 3 , tK : 1 8 9 k 
g/m 3 , *|B#& : 72 2k g/m 3 , : 884 

kg/m 3 , (»##/&m##+fi1hfcf) 

(SSfJfc) : 4 5%, TK/iry^HJt (fiiit) =0. 
4 0 

x *=iis? y- HfcUiSU ^y/fSu fltftt/^ 

atfi&aaijgbjt. ft, ^y/fiiu 7d- ^xt^s* 

WiBJjgtt, B^xiiate (J I S-A- lipl, 11 
2 8)- fcWfibTtTofc. fiSS, (A) .£ 

0/ / Xtt*/l'*yg&2%#»2lJ (B) W^Dfi»±, -fe^y 
N{c»i--5@^<oSS%Sr^L, ffi-3-A-ete-fc^ y h 
Afc^/d^t^^y:/^* 1 8. 0—19. 0cm 
K:#58S;!W4^tfctfcU ia-g-B-eii-fe^^ hAfr^V>/d 
i^C7n-IiJS6 0 0 — 6 5 Ommlr/^S^Dfi-Cit 

«ufco «. *s-s-# (a) sr^tfa-e-fr^stt^^gi 

^SrffftbTffifflLfco t^oT, r (a) (@ 

«») J li, (A) Sr^trft-^te7k}gig*<73* 

fi-S-^ (A) W^-w^»MttwjES;^, fiP*>, ^FS^co 
*S^*S^^7j<.^t4JK y 7/^1/^^!) =j— yv£ 
[?F#^^] iiCft^L, r (A) (S 
J ii, (A) w^<o@^ [^#%iS 

ftlwfciMS-rs. X, ^/u*>-**^*3« (B) co@ 

vfmw»&\ i4, *s-&^ (a) (Dm-ittmrniz 

**««raf*th* Lt 1 3 0 t-e^D^^-r -5 £ i 1= i 
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